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TI Non-aqueous electrolyte for lithium secondary battery comprises a lithium 
salt and a quat . ammonium salt with a metal-free anion e.g. 
tetraf luoroborate . 
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AB JP2002110230 A UPAB: 20020807 

NOVELTY - A non-aqueous electrolyte for lithium secondary battery 
comprises a lithium salt and a quat. ammonium salt with a metal-free anion 
e.g. tetraf luoroborate . 

DETAILED DESCRIPTION - A non-aqueous electrolyte contains an ordinary 
temperature-melting salt as its major constituent and at least 0.5 mol/1 
of a lithium salt. The ordinary temperature-melting salt is formed of a 
quat. ammonium organic cation and an anion consisting of a non-metallic 
elements only. The lithium salt is formed of lithium and an anion 
consisting of non-metallic elements only. 

USE - The non-aqueous electrolyte is used in a lithium secondary 
battery. 

ADVANTAGE - Use of the ordinary temperature-melting salt ensures high 
safety in overcharge, overdischarge, short circuit and at high 
temperatures. The lithium salt ensures superior cycling characteristics 
and charge/discharge efficiency, and retains sufficient battery 
performance at low temperatures. The quat. ammonium organic cation also 
ensures sufficient lithium ion mobility. 
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*3 0. 5.C>. 'J^Ol.m.^O. 5mo 1 / 1 ii^±^#L 
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^fi^Blift*^. (I) T-s^$ns#^<£wr^4gi7 

7z::t><i:T-. miS-ttlXiiK). 
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N+ -iC (I) 
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R 3 : HX«:CnH2n+ 1, n = l~6) 
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to 0 0 1 ] 

\^rztmn.mn^nm«t[.xm^^rz4mmmnu^o 
A-'Amm.\zm-t^h(Dx&^. 
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^mmmm. m%^mmmnmtj.i£\z:h^^x\t. 
itRU'mitAm/vX'ii K) . m:ji^^)u^-!ss.m^^m. 
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[0 0 0 3} -ffiiic. u^-^Azi^^jmiteicisv^T^. E 

n. mi^MtLT, ^mxmi^o^mmmmiz'j^oj^m. 
^mm^itxtj.immmmi>^<bnxi^^. ttx. « 

[0 0 0 4] L*^L;^C*«?). ±t2**S!gi««. -^H. 

»%L^-r<. §ij^i4=b?i5<, ^timzsjB^mmzi^ 
m-^n^^(Dx-$>i>(DX\ ±$^ij^'yA-'Am.m. 
s:^jBfa^«iii. m^^wimmmmui^izm^^^itmm 
:kmo^j^oi:.-Amm\zi5f,^xit, js^m. 

IB*Tt-*3^t -5 Settle. Pn1li*^*o;t. ■ 

[0 0 0 5] ^-cT, mmmm(o^z>w^m\tmm^^ 
es.^tLx^^tj.^\ ^±\±\zgtntc. i^T^mmmo^ 

OA-^m.mAm^^nxi^^^, m^a. #m¥4-3 

4 9 3 6 5^. ^mW- 10-92467^. 1 1 

- 8 6 9 0 5^, ^mW- 1 1 -2 6 0 4 0 0ntiil\Zi5 

t ^ Tffiig ^ tiT 1/ > s iNzK««?« u 5^ A - *3 V V 

iz, u^OA-i-^>^fRmmiiir^m.m^^n^^ 

TKSfi^M'J^^-^A-iicaflfeiCiJtiT^, 4!ia7>^:X'j7 

A*tti«5*5^j}->$wrs«ffl^ffi!m*i, ^mxm'iKX' 
[0 0 0 6] ±$i4mmmn'j^'y/^--kmm 

U An^*:«?i&roftffifg!feMwf^i!)«{4«, 

^su5^9Amffi ommc^m-^ - 3. 045 

V vs. NHE) tWimX$><0. #^IC*T-*^, ^-^a 

[0 0 0 7] ^tz. !f#Bg¥4 - 3 4 9 3 6 5-^ia«EcD# 

>fk7;i/5xr>AS:-^WbT^i?>WT, /\Dy>fb7;u 
5r:':7A-f:t> (fi3J;itfA 1 C 1 , " ) ©JSftttfCHO. 
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[0 0 0 8] ±$Emm.^\zm^xt^^nrci> 

[0 0 0 9] 

»^LT^WUT*0. fio, U5"OAm$:0. 5mo 

So 

[0 0 10] 

[ft 3] 20 
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[0011] -^mmmimt^t. '^m\zii\.^x{p^r^< 

^tm^^n^fSLm^mt\t. ±mtu o ox:mm. m so 

m'^\z^^x{t~2 ox:mmx$>^. m?i{i. mmm 
• mi^m(Dmm (mmm • mmm^^m • *) \zm 
m^nx\^^^j^ou. ^mn^u^\zm^^^n^L 
CO, -N a; CO, -K, co,u^<Dmm^mmmt. 

'^i'^m-r^tm^^n^ummwp^xm^^^r^hcD 
x\tu<. :^^BM\z^»:b'^mmnsimitz\t^^nts.^\ 
[0 0 12] ( I ) x^^n^'W^^^^^4my> 
^-OA^m^^t}^:t>tLx{t. z^yji^ji^ ^y-/ 40 

Ef^m^fi^n^o #tc. jt: (II) T^K^ns-t^^wf 

[0 0 13] 7^ h^7;U+;U7>^n'^A-r:t> 

tLTH, KU^^;UX^;U7>^:-0A-f :^>. hU 

jU7>^:::^7A'1';i->. x h ^^>^;U7 >^:-'^ A-f 50 
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[0 0 14] 7;P+;i^tf U v-'5A'<:*'><i:bT 

N-;<?^;i/t:U>^:::OA-r:t>. N-x^;HfU>? 

-»i7A-f^>. N-yDt:;i/e'j v-'5A-r^>, n- 
:/^ji/trU'>'n'j7A-r:?r>, i -x^^ju- 2 -pc^^ji/t: 
Uvx'5A-f:t>. 1 -:r^;i/-4-;<5';ubru>?x'i7 

A'f:t>, l-y^;i^-2. 4-v^5^;Hf Ui/X-^A 

[0 0 15] sc*5. c:n^c7)A5^:t>*wrssia^is 

[0 0 16] $^^m7Lm(o^:^^ibu^7:r.:t>t{t. m 

(r>x\tf^^^. 

®N-y5^;i/h:u>^x'^A:^^^>o^'&tcfri. b 

¥r > OF, SO^'UE, 

©hU ^5^;i/-^=^^v;!/7>^X':7A*5^:r><0^^{' 
tl, N (C F, SO,) , - , N (C, Fs SO,) T/Jiifo 

(3)1 -x^ju- 3 -^?-;u-r ^yyU'i7A;^^:t>co^ 

-^^l, BF^-, CFjSOa", N (CF,SOr) N 

(C, Fs SO,) x'f^E. 
®1 3 -y^;P-f 5y>/'J'?A;^^;t><75« 

^tl, BFi", PF. /cCcHo 

[0 0 17] U^OAififCffll^S^f^JSTC^O^^&^^^cC 

^7-:t>\t. '^mLmmmzm^^^4¥^m7im(D^'^^ii 

t lyX\t. Mt^^\Z\t. L i B F, . L i P F6 . L i C 
1 O^. L i CF, SO,, L i N (CF, SO:) Li 
N (C, Fs SO,) L i N (C F, SO,) (C, F, S 
O,) , L i C (C F, SO,) L i C (C, Fs S 

o,) .uE-^^m^ff^n^t)^. :Ln^\zm^^n^t>(Dx 

[0 0 18] i£mf^^nti.x\t. ^\zm^^nu\^^ 
-mz. v^0Azi'Anm\zmm^n^v^0A-f 

mmt^^^. m\^^^z.t^^x^^. m^^-i. licoo 

LiNiOz. LiFeO, . LiNi,Co,-,0,. 
LiMn,0,. MnO, , Vt O.UE^^m^f ^tl^^^. 

::n(b\zm^^n^h<Dx\ttj:\^^o z.ns\t. miixm 

v^Tfcj:<. x\i2mKX±m'^Lxm^^xi,^\^K 
[0 0 19] MmfsmmtLx^t. ii^izm^-^nui^^ 
i)^. -mz. ^j^oi>.-:kmm\zi^m^n^^j^^A-( 
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u^-^A^^ (C9jA«. L i -A i^^un) . sag 
^•yA^^mit^iio. m(D^^mt<&) mA.^■£. wo., 

MoO,, T i S,. L iwiT is/.O./^tif) ffl^^ 



[0 0 2 0)!t#IC. L i.T i,,,., L,0, T«$n-5:;^ 

0^y^5/3T?feS. BJfeTclSLtt, T 10 

i&U:OS:|«<. 2 ~ 1 6 l^COTclgT-* 0 . 
«. Be. B. C. Mg. Al. Si. P. Ca. S 
c. V. Cr. Mn. Fe. Co, Ni. Cu, Zn, 
Ga, Ge, As. Se, Sr. Y, Zr. Nb. M 
o. Pd. A.g. Cd, In. Sn, Sb. Te. B 
a. La. Ta. W. Au, Hg, P hUHA^m^fi^n 

f§ttS*i, ^SU^':7A-^gJ^**i|6f4'W'J5^'>AfrtklJ 

[0 0 2 1] ^1*3. *%BJJc*3H--2)#*m«?Ktt. 'J5^ 

-^/Ait&DC^M/glfifficDffitc. ^^l-^n-^it^^i>Z. 

yDeu>:i-^-!^-'f K, :}^>J7i^UD- hUJU. /J^g;;* 30 

[0 0 2 2] Sfc, *%B^IC*5ttS#^7j<IIS?Ktt. 'J 5^ 
■i/A:»RO:^iS^lit^ro{ii}IC. 

h. ^^jUxf^;U;^-/}^:^- h, T->'^D5i'h>, 
yatf:t7i7h>. /N*UD^5'H>. 7^h7bh*P77 
>, >'><h + ->X^>. i7Xh4^->X^'>. >th:1^->X 

h^>^Xi5'>;ict-*t#tf 6n«.*<, dtl^^frKg^Sns 
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5. 'J >g5X;i5";U€:. ffltr»SC:tt)T§r5. 
P^^'JU. 'J >e[>'X^;U;X5^JU. U >SE h U 7o t!;U, 
. U>SEhU (hU7;i/:*-DX^;|/) . •J>gEh>J 

t>J:<. Xtt2aU;t±ii-&LTfflliTt)J;ln 
[0 0 2 3] iil*«lfB©®^§g»l43l.>T«. I^7K«/^ 

K*^ 4il57>^X'i7A^«*|j:;^5^^>4Wr-i>^S/§ 

o 7 7.B# tc*5 s ^^ttRU^iiJiiSftT fc *5 •5 

[0 0 2 4] LA^t), :^Sr§Bi:^7ii, #^JS7C?^(^^»-*^ 
^,7i£-£)7^5i->$:ffllrJTJgfig$nT*3t), /\ay>it7 
;^5x■^;A'r:+>*•i■^T^i^»/J:^i«T, yNDy>'fb7 
;u 5 X r:? A p*- > L fern* tttg w ^<t-^?xfii <.>co 

*■*^e,nt-5 7x:^^>i£:ffl^iTJBfiic$nT^i-5C0T■, ±iB 
[0 0 2 5] *Ac, #7K®^M(CU-?^'i7Ai^*^^^-a- 

^t. m.7tm.iiLf}i-mzi:mmMX'$>^ 4m7 >t-o 

m^M^S^U^^'i'Affi^O. 5mo 1 / 1 £Jl.±-&*LTl/> 
«>OT, #7j<«««roa7c«{4;&i^S'J5^'i7Am{4 (tK 
j^?S!ro«-&- 3. 0 4 5V vs. NHE) tlBi^XttM 

iz^ummziyy h-t^:ittfj.o, "tti^. mmK'p 

© 4 IS7 >^X'i7 AW«S4IJ*5":t >-^ft^f£!f^K^cDfe 

Uf^'i'A^co^WaTi^O. 5mo 1 / 1 Tfej^T'^-St. 
#7j<««K«)S7cS{4ro->7 h^i3t5^T«S!:</j:0, * 

T, U?':7AJfi®^=t««, 0. 5~3mol/l®® 
H*WSb<. Mt-«0. 5~2mo 1 / 1 ©|gia*i» 

[0 0 2 6] mrc. ■^mmn&mtu^oi^mm^Lx 




CO 0 2 7) w*Ji2ie««%Bj«. m^mitm<D^ 

PF.-. CIO.-. CF.SO,-. N (CF.S 
O,) N (C, FsSO,) N (CF, SO,) (C 
, F, SO,) C (CF, SO,) SZ/C (C, F, S 
O.) , <OrtJ&^e>. ttjt»caS?$*lTlS'5fcWT*-5. 

[0 0 2 8] m^m2tim(D^m\zii\,^T[i, -^m^mwi 
[0 0 2 9] m^m3$im(D^m\t. m^^mi tim<D^ 

CO 0 3 0] . 

[<k4] 
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(Rl, R2:CnH2n+l, n=l~6 
R3:HX«:CnH2ii+l. n = l~6) 

[0 0 3 1 ] ^ =.^'/^)OL.tl^^>\Zii^^X. 'JT)V 

-f 5y>/u ■:;A-^^^>. i-x^ju-3-;.i^;p-r = y 30 

A'f^>, 1 -;><^;i'-3-7'5';U'f 5y\/g'i7A'r^ 

>, 1 -y^";!/- 3 -^?;i/'f = y>/U ':>A<:t>;^£i' 

1, 2. 3 - h u ^^ju-f = yyj '^A'r^>. 
1, 2 -f>*^^;i/- 3 -xf^jK s^^yj 'i^A-r >. 

1. 2 --J^^^^A- 3 -yotr^l-f S^yiJ 'i7A'r;*- 
l-r?;i/-2. 3-v><^JK5^^yiJ'^A-1';t 

t'^. 40 
CO 0 3 2] ;ii5, c:n^>®;t(5':t>^W-r^^M?§S4 
iit«. ¥?*Tffll»Tt>J;<, X«2aj^±ig^L.Tffll> 

[0 0 3 3] if*J13tBttW%Bj(rfel,iTli. •^ffl?gSt 

A -I" > (D^iiiaf (C t# n -5 . 
CO 0 3 4] 

i9^m<o^m<r>mm] ut\z, :^^BM<ommmm'£:mm so 
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c 0 0 3 5 J (^mm 1)01 tt*^^©#^*m<8K "J 

5"'>A-:;*:«?&(Dl^®llT-*-5. c:o#*m^K'J5''i' 
A-:;*:ma!itS. iES i , ftffi2, Rt^-feytb— ^S' 3 

tX-m^^tiX^^^, iES 1 ttlS^SiJ 1 l*ijE8i«S 

S^^J2 l75ift^«m^*:2 2 0-ffitcm*$nTfilfi£$ 

tmm.mmiimm4\z^m^rix^,^i>. 
ffiS&s&^^'ji/Aett, ffiP4*ffit». -e®B355*<i^j§ 
« $ nrss? 4 ^ « it L T I i -5. . 
[0 0 3 6] ±ieffifiE(D|^*m^K'J9^'>A-:;^(: 

m?fi©^it;&teS:iftBjr^. iEmi\rA<D^^{zLxm 

Jt. ip-fe> E«i?S#lMTfe.5L i CoO, gjmSijT 

LTOjJ^'J 7->-fkb'xUT'>©N-;/^;P- 2 - tf 

•SjEffimmi*! 2©-i5f-^^»jUfc^. ftjSIU. ig-&«>l 

T. IS^m^^l 2»CiEffi^^Jl l;0^m*$nT^£-5iE 
ffi 1 ^mfz, 

[0 0 3 7] ftS2tt;*:cDJ;'5tcLTf#7t. IP'S. MM 

mmx'$>^L u,,T u,,o, t. mm.mx-$>^^y 
^x.y^^yi^ t^m-^L, Hi'cntc. fi^mmtLx 

(OTfi^Jy vit\::-^Jy^><DN- :^^Jl- 2 -fcfDU H > 

m{*:2 2CD-BIC^^L.fc?^, $£jtSL. ^g•&^^CDif 
0. lmm<J:i^c-5J;c)lcyuxLfc. dpLT, 
«{*2 2 fcaffi^SlJ2 1 *^M*^nT/j:-5^8B2 

[0 0 3 8] SS¥4 14, lES^^Jl 1 t^m^MZ 1 i 

^•fe/'?U-^ 3 S:B2L, ftfi82. -lr/'?U-:5' 3 , SC/iE 

[0 0 3 9] #^*m^a(i;^<DJ;3(CLTt#fc. Ep-fe, 
1 -X9^;U- 3 -pCf^JPl-5yyiJ'^A-1';i-> (EMI 
•) i:5^h7 7;U:tn*:';7gs-f 5j-> (BF. ) Li^^tt 
SSfi/§ll4:fi (EM I B F.) 1 U y hJHC, 1 ^:;KD 

L i BF, >^mm-^-tirz. 

[0 0 4 0] ^Lx. ^mmmmzmuA^mm^a^ 

[0 0 4 1 ] ;i'5L.Ttt^cmffi<&*^HJSflfeA<l:l!F-r 
^. *%Bjm?lilAco|S:lt^att. 1 OmAhT'^'5. 

[0 0 4 2] mmm2) $^7i(.mmnLLx. lu-^h 

;kdemi BF, no. 5^;K0L i BF, ^•^WUfcfc 
^K'J5"'^A-:^«?lii^#fc. c<Dmi&=S:^9tBMmi&B 

[0 0 4 3] (mmm 3 ) $^7nmmnt i,x. 1 >j y h 
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>IKDEM I B F, IC 2 t;i/CDL i B F. $-^ft?Lft:t.C0$ 
-?-«teti2^^Bj«?}bAi:|5]UiLT, I^tK^^M 

[0 0 4 4] mmm4) nmrnt^mtLxifyyT-^ 

[0 0 4 5] otmMi) tmmmm tLT. x5^u> 
■vm-^i'Xti?>m'^mm i u -y i ^:;k^l i s 

[0 0 4 6] (tbtJfiaj2) |^7Km«fK<i:LT. 1 U h 

I B F, ICO. S^rJUOL i B F, >^mmi'tzt> 

[0 0 4 7] mmum) 

(1) •y-'f i7U. •;/i7 5}^JU:5'>;< hU-roffl!iS 
mnt. EM I B F, ilCOtiT, ■y-'fi/ U -y^JJ^;!/^ 

[0 0 4 8] m^^m i^mmm^ziip t^m^\ 
^-■:^m&mm\tsmmmmu — 2 v vs. l i /l 

i'iL. X-f-:/iaS«5mV/s e c iL;t. 

[0 0 4 9] [iSig^] (a 2 {sas^iismT'S.-s-y-'f ^7 u 

^^jJ^JUrJ'^ri/'^A^^-r. ia2 75^'S*3*^-5J;'5(C, EM 
IBF,T«, 1. 1 V vs. L i /L i •f=j-3fiA^f>EM 

r wste^^ tc * jfe-r ^ t # A b n ^ jStc tr- ^ 

{zmi'^rz^$mnmKT-\t. o'^OAm.tD^mm.iz 
it^cr^^7i(.nmn<ns.7i\:^-i^it)^^ummz->y h-r-s 

o 1 / 1 tAi-^^bfc. *5eBjm)teA, B, cizm^-^fz 

j^m&tmm:^\tw\z^r£mmziyy hi^fz. 

[0 0 5 0] (2) T^^Um 

*^Bj«)teA. B, ci^zj^itmmmFizmi^rz^$mm 

mnt.. EM I BF, tlC-:3l,iT. i^^iS^^fTo/c. 

[0 0 5 1 ] mm:^m] ^i^Tiimmm&UEM \ B F 

, ^liC®^l=(r 1 Om 1 JITxLTSgitb. .- 1 sroi^WE 
[0 0 5 2] LItSM] EM I B F. fSSSa-ftL;^*^. 

^?^«?aA, B. c:R.z^ttmmmF{zm^^tz'&$mmm 

mmSBitLUA^-Dfz. EP-^, *^BJ«?t!!A, B. cs 
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mAmm-^nrz. 

[0 0 5 3] {z) im.%^^i7)mm. 

^^B^flflfeA. B. C, DRDfJtS«?fiE. F\Z-DK^ 

[0 0 5 4] [UM.^^'S tmWi&\t2 QX:h\^tz. ^ 
— mfiSlmA. :*:««Bj^?itA. B. CSJ/ltK«flfc 

E, F<Di^lh«JE2. 6V. *^§g«?aDODi^Ji:ajE 
4. 1VT-. SUB^t^mtLfc, am«. «»?tlmA. 
*%B^^^A. B. CB:Z/lti4m?i!lE, F05**jl:m£E 
10 1.2 V. *^B^^jteDCD^jJ;mjE2. 7 VT, ^ms^E 

[0 0 5 5] [$gm] laSliJ^^B^HiteA. B. C. D 

sixtte^miteE, FOiitmm.^-^ i7 jvf^'&^TTs-r. u 
*5. mm!s:tfsfi<h{75jt$s:4i(m§a (%) .tL;^, la 

3d^f,*D*»SJ:^lr, JtK«?l&FT«. ?EMm«]MT-fc 

BS7 0 ^CD^Jcm^MLA^ffetX-r. MfC-y-'ri7;i/«^Mii 

-t^tWLm.^m\mM\z{&TL,. 2 otJ-i-i^^uetctiM 
-c«, ^M««3»sic«Bis 1 0 0 %(r>WLn^mf)mibtxtz 

0 0-y--f i7;i/g(ctt»;m^**^6 0 ^STlHlofcio LA^ 
*^Bj^jteA, B. CS:UCJtt<m?i!lET-«. 

^4fc«iaj«s*^eB& 10 0 %wscm^s*<?#^n-5fcttT 
^^-^ntz. 

[0 0 5 6] z.inib<Dmmt. :k(DJ:viz^^<bti^. 

it^mmFTit. ^mm'^mizmmm^oi i -^x^^if 

'J^^-^^AWlKit (7K?g?SE«i»^- 3. 0 4 5VVS. NH 

30 E) tisi^Tfeo, ^^^{c*-es>s. — i^7jcm^« 

iUT. 1 U h;l'<^EM I B F, ICO. S^rJPOLI 

B F< <&^«?L./it>CD<&ffll,iTl'^-5)C73T-. STtm^i^^it 
fe«6<J*T-^S EM r *5'^>i&#-r-5^iBjgBi:S^£ffl 
V^TV^Tfc, #^7j<mfi?MtbT»ji7t;«{47&«*ncSfi:lc 

0. 5mo I / 1 *?iT$.f.WT', #7j<m«?McD)l7cm 
ii/O^'^^U^'i'ASli (7j<^^OW-&- 3. 0 4 5V V 
s. NHE) J:0fc»:itt«^4fc*TL*»->7 HLi^tti. 

m?t!lW3tmiCj;-:3Tm®M;t£^"7)^®7c5^fi?$ 

[0 0 5 7] cniC?*bT. *^Hj^?aDT»i. I^TKm 
MKtl^X. 1 'J -y N;I/0EM I B F, IC 2 ^;K0L i 

B F, ^mMi'tzh<Dim^^x^^^icox\ m.7tm.iiLf)^it 

mo 1 / 1 Ji^±T*^©T-, #7j<m«IK<7?S7C«'f4*i^ 

mv^'^Amii (.7i^mm(Dm-t- 3. 0 4 5vvs. n 
50 HE) ^0'h^ummz'>y ht^. ^(DfzH). nf 



( 7 ) 



II 

[0 0 5 8] Sir. *^B^«ffiA. B, CRt;jt^«?l!l 
ET-«, ftUfS^^M-tUTL i,/,T is/,0, ^fflC^T 

[0 0 5 9] ( 4 ) DmU^ 

[0 0 6 0] [ss^^ft] ±K^am-y-'f i;)vnMtm 

m(D^f¥x^m^m.(^mm^n-otcn^^. i omAx- 

[0 0 6 1] It^mET'ti, 

h^-r^UA/i^i^^^-r-Si^^lC. m»fKIC§l;kLT*S^W 20 

[0 0 6 2] l:bt!<«mET-li. #7Km^Ki:UT. 
L i BF. $r/g»LfcfccD^ffll.^T*5D, Z.ni^(D^m. 

■5 * ^ t* S ^ T f C *3 1 1 5. ^ ^ 3fE T- H 
[0 0 6 3] c:tl(r*tL-T. J^fesjUiteA. B. C. D 
Rt>*Jtfe<«?lilFT«, #*mS?K<hUT. EMIBF, 
^. N-:/5^JHf U >'-'i'A-r^> (BPy') iBF. 

^^\z'^m.tz>z.t\tt^\^^. se-oT, cine.cDm?i!iT- 

«. jg^a, iSMm, RO^v-a — hnt<i:07:/:i— XP? 
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IC *5 It ^, ^^ttS j/?6S®l8i^T »3 W -S ^±tt*<gnT 

[0 0 6 4] (Mii) £l±W3S!i**ffi»Wfr?#^>c:i:At 
T^^^si, *^Bj@?aA, B, C. D. #{Z*%B«m 
?ffiA, B. Cti, JtK«?&E. FICttlS^LT. ifiSti^^ 

[0 0 6 5] 

S 7>M «fi 7 > ^: -i? A * 1^ ;^ 5^ ;t > ^ Wr •£ # M Si 

[0 0 6 6] #7Km«S*^Ug^'^A^$r0. 5 

mo 1 / 1 a±^WL-T^i-2)©T. ^titz.'^'^ i7 

[0 0 6 7] ff3}<312l2«CDfgHJlC<tn«. iS 
SScm. lBi.lfi^3—Vti.ii(D7Zf^—7.^^-^mn^T\Z 

[0 0 6 8] rt^:^3fBf£©3«Bj|c iM^m, 
Sr/->3- h^c<i:ro7y:x-;;?,B$-^iS5?ami*Tlc 
*3t»T. iSV^S^eS:.fc'3 3a^MlC^}¥T^. SIC. If 

i)^X^^. 

[EI2] *%B^lt?^iA. B. CS.t/tJtt$mffiFlrfflVi 
fc^#7Ktt«?K<J:. EMI BF, t<D1^-( i7 0 yi7 7ji)V 

[HIS] *^B^fl;?aA, B. C. DRt/Jt*!ii«?iE. 
1 lEffi 

1 1 jEm-^m 

1 2 iEismm^^ 

2 M.m 



2 2 

3 ^/■^u—^ 

4 SUf 

6 ^S«Jf1t^7-i'Jl'A 
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F^ — 5H029 AJ12 AK03 AK05 AK18 AL02 
AL03 AL04 AL06 AL07 AL08 
AL12 AMOO AM07 AM09 AMI 6 
BJ04 BJ12 DJ09 HJ02 HJIO 



